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“But serverless is slow and expensive”

Scaling up the Prime Video
audio/video monitoring service and

reducing costs by 90%

The move from a distributed microservices architecture to a monolith
application helped achieve higher scale, resilience, and reduce costs.




R R T

“':‘_ s o A, . < B @spc! 1t
: A B PR v oo . ETHzUrICh

“But serverless is slow and expensive”

Scaling up the Prime Video
audio/video monitoring service and
reducing costs by 90%

The move from a distributed microservices architecture to a monolith
application helped achieve higher scale, resilience, and reduce costs.
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Building Serverless Services: FaaSKeeper
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Building Serverless Services: FaaSKeeper
Cost ratio of ZooKeeper and FaaSKeeper, 90% reads.

3 x t3.small
5 x t3.small
7 x t3.small

9 x t3.small

3 x t3.medium
5 x t3.medium
7 X t3.medium

9 x t3.medium

3 x t3.large

ZooKeeper configuration.

5 x t3.large
7 x t3.large
9 x t3.large

100K 500K 1M 2M 5M

Requests per day.
FaaSKeeper: Learning from Building Serverless Services with ZooKeeper as an Example” 5
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Building Serverless Services: FaaSKeeper
Cost ratio of ZooKeeper and FaaSKeeper, 90% reads.
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Cost ratio of ZooKeeper and FaaSKeeper, 90% reads.
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Building Serverless Services: FaaSKeeper

Cost ratio of ZooKeeper and FaaSKeeper, 90% reads.
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Tracking Wasted Money in HPC
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Tirthak Patel Zhengchun Liu, Raj Kettimuthu arXiv, 2017
Northeastern University Argonne National Laboratory
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and Modeling of a Petascale Supercomputer

Haihang You'! and Hao Zhang?
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HPC System Utilization - CPU

Piz Daint, April 2022.
- XC50 nodes — CPU + GPU, 64 GB memory.
- XC40 nodes — CPU, 64/128 GB memory.

Qery SLURM info every two minutes. /
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HPC System Utilization - CPU
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Piz Daint, April 2022.
- XC50 nodes — CPU + GPU, 64 GB memory.
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Nodes do not stay idle for long.
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HPC System Utilization - Memory
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. Communication is slow
Serverless is slow .
and restricted
Serverless is hard to
program.
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rFaaS
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How fast are invocations in FaaS?
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Invocations in FaasS and rFaaS

Function
Executor
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Control
Plane

v

Client

v

TH “rFaas: Enabling High Performance Serverless with RDMA and Leases”, IPDPS’23 11
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Invocations in FaasS and rFaaS

invoke invoke

Function * £ £

Executor

v

Control \ J/ N
Plane / \ / \L'
Client

3&%‘ Cold 29" Warm

-,

~
-,

y

Gk “rFaas: Enabling High Performance Serverless with RDMA and Leases”, IPDPS’23 11



PSP S P Y Qo ETHziirich

spcl.ethz.ch

Invocations in FaasS and rFaaS

invoke invoke

Function * £ £

Executor

v

Control . J/ N

Plane / \ / >

Client = \L
! gi@ Cold

-,

~
-,

y

s Warm

Executor

v

Control
Plane

v

Client

v

Gk “rFaas: Enabling High Performance Serverless with RDMA and Leases”, IPDPS’23 11



PSP S P Y Qo ETHziirich

spcl.ethz.ch

Invocations in FaasS and rFaaS
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FMI: MPI for serverless

Programmer
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Communicator(..)
send(...)

recv(..)
bcast(..)
gather(..)

A
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Communicator

i “FMI: Fast and Cheap Message Passing for Serverless Functions”, 1CS’23 15
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FMI: MPI for serverless

Programmer Channel Interface
C) send(...)
) recv(..)

Communicator(..)
send(...)

recv(..)
bcast(..)
gather(..)
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i “FMI: Fast and Cheap Message Passing for Serverless Functions”, 1CS’23 15
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FMI: MPI for serverless

Programmer Channel Interface
O send(...)
) recv(..)
Client-Server
bcast(..)
gather(..)
v TN
Communicator(..)
send(...) ~ e
recv (..) S3 Redis
bcast(..) upload(...) upload(...)
gather(..) download(...) download(...)
x delete(..) delete(..)
I\ list(..) list(..)

Communicator

“FMI: Fast and Cheap Message Passing for Serverless Functions”, ICS’23 15
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FMI: MPI for serverless

Programmer Channel Interface
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“FMI: Fast and Cheap Message Passing for Serverless Functions”, ICS’23 15
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FMI on AWS Lambda
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